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A estimativa de idade tem importância na investigação forense, tanto na área civil e 
criminal, em que seja necessário estabelecer a idade de um indivíduo sendo um 
importante instrumento em situações como alegação de menoridade, casos de 
pensão alimentícia, aposentadoria e entre outros. Buscando solucionar tais 
questões, surgiram métodos e adaptações utilizando exames por imagem para que 
se observe a involução dental e consequentemente se estime a idade dos 
indivíduos. O objetivo deste estudo foi verificar a aplicabilidade dois métodos (Olze 
et al., 2012 and Timme et al, 2017) para estimar a idade no contexto forense. Uma 
amostra de 503 radiografias panorâmicas de indivíduos brasileiros, com idades entre 
20 a 70 anos, em ambos os sexos, provenientes do banco de dados de uma clínica 
de radiologia odontológica e incluiu exames de pacientes que realizaram seus 
exames nos últimos 5 anos. A involução dental foi classificada de acordo com os 
parâmetros estabelecidos: formação de dentina secundária, aposição de cemento, 
recessão periodontal e atrição nos dentes 34, 35, 44 e 45 e a idade estimada a partir 
das fórmulas propostas por Olze et al. (2012) e Timme et al. (2017). Procedeu-se a 
análise estatística descritiva e inferencial, por meio de regressão linear. Verificou-se 
que para ambos os métodos os coeficientes de determinação foram inferiores a 3% 
na faixa de 15-40 anos e inferiores a 17,8%, na faixa de 15-70 anos, quando são 
usadas as fórmulas específicas para cada dente. Ao utilizar a média da idade 
estimada pelos dentes índices, o coeficiente de determinação alcança os valores de 
1,5% e 2,8%, na faixa de 15-40 anos, e de 22,7% e 22,8%, na faixa de 15-70 anos, 
respectivamente para cada método, ainda indicando um baixo poder preditivo para 
os métodos na amostra brasileira. Com isso foi possível concluir que o método é 
limitado para a população estudada, sendo as fórmulas de Timme et al. (2017) mais 
assertivas para a faixa de 15 a 40 anos e, para a faixa etária de 15 a 70, ambas as 























Age estimation methods are an important in forensic investigation, both in the 
civil and criminal area, where it is necessary to establish the age of an individual. In 
order to solve these questions, methods and adaptations were developed using 
imaging for dental observation and consequently to estimate the age. The aim of this 
study was to verify the applicability of the two methods (Olze et al., 2012 and Timme 
et al, 2017) to estimate age in the forensic context. A sample of 503 
orthopantomographs of Brazilian individuals, aged between 20 and 70 years, of both 
sexes, was obtained from the database of a dental radiology clinic, and included 
examinations of patients for diagnostic purposes performed in the last 5 years. 
Dental involution was classified according to the parameters established: secondary 
dentin formation, cementum apposition, periodontal recession, and attrition on the 
teeth 34, 35, 44 and 45 and the age estimated from the formulas proposed by Olze et 
al. (2012) and Timme et al. (2017). Descriptive and inferential statistical analysis was 
performed using linear regression. Although the analyzes did not meet the necessary 
assumptions, it was found that for both methods, the determination coefficients were 
less than 3% in the 15-40 years group and less than 17,8% in the 15-70 years age 
group, when used the specific formulas for each tooth. Using the mean age 
estimated by the index teeth, the coefficient of determination reached values of 
5.59% and 2.8%, in the range of 15-40 years, and of 22.7% and 22.8%, in the range 
of 15-70 years, still indicating a low predictive power for the methods in the Brazilian 
sample. With this, it was possible to conclude that the method is limited for the 
studied population, the formulas of Timme et al (2017) being more assertive for the 
range of 15 to 40 years and in the age range of 15 to 70 both formulas have similar 
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1 INTRODUÇÃO  
 
Os métodos de estimativa de idade vêm sendo amplamente estudados em 
indivíduos vivos ou mortos pois eles são necessários para fins forenses e os dentes 
assim como suas características, podem contribuir nestas situações. Dentina, 
cemento e polpa dentária podem contribuir com informações fisiológicas e 
patológicas que estão frequentemente associadas a idade. Em um desastre em 
massa, a estimativa da idade dentária é útil pois restringe a busca por possíveis 
vítimas. Em indivíduos vivos, especialmente crianças e adolescentes, a estimativa 
de idade é necessária para fins civis como para processos de adoção de crianças 
sem documentos de nascimento ou por razões criminais para verificar se o acusado 
atingiu maioridade penal, em refugiados requerentes de asilo, benefícios sociais, 
emprego e até em questões de casamento (Stavrianos, 2008; Deitos et al, 2015).  
Há casos em que os dentes são os únicos restos humanos preservados e 
apresentam o único meio para a estimativa da idade, permitindo uma abordagem 
mais eficiente (Stavrianos, 2008) pois o método odontológico fornece bons subsídios 
para tal análise, uma vez que os dentes sofrem a menor interferência de fatores 
sistêmicos e possibilitam a análise de um número considerável de dados (Harvey, 
1976).  
O desenvolvimento de cada pessoa pode ser afetado por fatores genéticos, 
nutricionais, climáticos, hormonais e ambientais, desenvolvimento dentário para a 
estimativa de idade parece ser independente desses fatores exógenos, como 
desnutrição, doenças, estresse mental e fatores ambientais. Mesmo em condições 
patológicas, o desenvolvimento dos dentes raramente é afetado (Deitos, 2015). 
Em seu trabalho, Gustafson (1950) foi o primeiro a notar as mudanças 
morfológicas na estrutura dos dentes e estabeleceu critérios múltiplos fixando seis 
processos involutivos, que foram considerados simultaneamente ou em conjunto: 
desgaste da superfície de oclusão (A), periodontose (P), desenvolvimento de dentina 
secundária no interior da cavidade pulpar (S), deposição de cemento na raiz (C), 
reabsorção radicular (R), transparência do ápice radicular (T). O autor atribuiu em 
função de sua intensidade, uma pontuação de 0 a 3, baseado na mudança visual  e 
a somatória dos pontos de cada dente fornece a idade aproximada do indivíduo e é 
obtida por meio de uma formula de regressão construída pelo autor, localizando-se 
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em um gráfico os valores correspondentes à idade fisiológica (Bajpai, Pardhe, 
Kumar, Agrawal, 2015). 
Algumas técnicas requerem extração dentária para realizar a análise, por isso 
não são aplicáveis no individuo vivo sendo assim, outras técnicas foram 
desenvolvidas a partir da utilização de exames por imagem (Deitos, 2015), porém a 
imagem radiográfica não reproduz fielmente a situação histológica real (Silva, 1997). 
Diante deste fato, Olze et al. (2012) desenvolveu uma adaptação do método 
de Gustafson (1950) para uso em radiografias panorâmicas, por meio da análise de 
pré-molares inferiores, sendo esses elementos dentais selecionados por possuírem 
uma maior relação com a idade real quando comparados a outros grupos dentais. 
Os autores consideram a involução dental avaliando quatro fatores: formação de 
dentina secundária, aposição de cemento, recessão periodontal e atrição, baseando-
se nos critérios originalmente propostos por Gustafson (1950) e devidamente 
adaptados para o uso em radiografias panorâmicas, contemplando estágios que 
variam de 0 (zero) a 3 (três), exceto cemento que é analisado usando o score de 0 
(zero) a 2 (dois). Para essa adaptação, Olze et al. (2012) estudaram uma amostra 
da população alemã na faixa etária de 15 a 40 anos. 
Timme et al. (2017) realizaram um novo estudo com o propósito de validar o 
método de Olze et al (2012) usando os mesmos parâmetros de involução dentária 
em radiografias panorâmicas, dentro de uma população alemã com intervalo 
ampliado de importância forense, qual seja entre 15 a 70 anos, e compararam os 
resultados do estudo com os achados apresentados por Olze et al. (2012). 
Diante do exposto, o objetivo deste estudo foi verificar a aplicabilidade do 
método de Olze et al. (2012) e Timme et al (2017) em radiografias panorâmicas de 
uma amostra da população brasileira para estimar a idade, no contexto forense, a 
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This study aimed to verify the applicability of two methods (Olze et al., 2012 and 
Timme et al., 2017) to estimate age in forensic context. A sample of 503 
orthopantomographs, aged between 20 and 70, was obtained from database and 
included examinations of patients performed in the last 5 years. Dental involution was 
classified according the parameters established: secondary dentin formation, 
cementum apposition, periodontal recession, and attrition on the 34, 35, 44 and 45 
teeth and the age was estimated applying formulas proposed by Olze et al. (2012) 
and Timme et al. (2017). Statistical analysis was performed using linear regression. 
Although the analyses did not meet the necessary assumptions, it was found that for 
both methods, the determination coefficients reached less than 3% in the 15-40 
years group and less than 17,8% in the 15-70 years age group, when specific 
formulas for each tooth were used. Using the mean age estimated by the index teeth, 
the coefficient of determination reached values of 5.59% and 2.8%, in the range of 
15-40 years, and of 22.7% and 22.8%, in the range of 15-70 years, also indicating a 
low predictive power for the methods in the Brazilian sample. It was possible to 
conclude that the method is limited for the studied population, with the formulas of 
Timme et al (2017) being more assertive for the range of 15 to 40 years. In the age 
range of 15 to 70, both formulas have similar results, with low correlation between 
the actual and estimated age. 
 
 
Keywords: Age determination by teeth, Legal Dentistry, Forensic Anthropology, 





















Age estimation has been widely studied using macroscopic anatomical 
characteristics of the individual, among which dental verification (Silva, 1997) and the 
dental method are used as they provide good support for analysis, since the teeth 
suffer less interference from systemic factors and enable the analysis of a 
considerable number of data [1].  
In the adult individual, the study of the teeth allows the verification of 
modifications that may be useful to estimate the age of the individual. This dental 
involution begins by changes in the enamel’s color, from white to yellowish. The 
process of reabsorption of the alveolar border of both the maxilla and mandible, 
slowly, leaves in evidence the neck of the teeth and, sometimes, even part of the 
root, making the teeth appear longer [2]. 
The recommended technique for age estimation in adults, using as 
parameters regressive dental aspects, was first described by Gustafson [3], using the 
methodology to calculate an estimated age in individuals that were not completely 
toothless, through the analysis of phenomena of dental involution.  
The need for histological preparation hinders the use of this technique in alive 
individuals, as dental extraction is necessary, which led experts to employ this 
technique using radiographs. To this end, the proper adaptation of the method to the 
technique with available resources was required, considering that radiographic 
images do not reproduce faithfully the actual histological situation [4]. 
Given this, Olze et al. [5] developed an adaptation of the Gustafson´s method 
for use in panoramic radiographs, through the analysis of lower premolars, which 
were selected for possessing a greater relationship with real age when compared to 
other dental groups. The authors consider dental involution assessing four factors: 
secondary dentin formation, cementum apposition, periodontal recession, and 
attrition, relying on criteria originally proposed by Gustafson, properly adapted for use 
in panoramic radiographs, all of them comprising stages ranging from 0 (zero) to 3 
(three). For this adaptation, Olze et al. [5] studied a sample of the German population 
in the age group of 15 to 40 years. 
Timme et al. [6] conducted a study with the purpose of validating by Olze´s 
method et al. [5] within a German population with extended range of forensic 
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importance, between 15 to 70 years, and compared the results of the previous study 
presented by Olze et al. [5]. 
Given the above, this study’s goal was to verify the applicability of the method 
by Olze et al. [5] and Timme et al. [6] in panoramic radiographs of Brazilian 
individuals to estimate age, in the forensic context, from the evaluation of dental 
involution parameters. 
 
MATERIAL AND METHOD 
The project was submitted to the Research Ethics Committee of the School of 
Dentistry of Piracicaba (FOP/Unicamp) to fulfill all the requirements of Resolution 
466/12 and approved under CAAE #54456416.3.0000.5418. 
The sample was collected for convenience in a database with 20 thousand 
panoramic radiographs, from which 600 were selected and divided evenly into 10 
groups, with 5 years’ interval, so that each group possessed 60 radiographs. In the 
end, 503 were selected for analysis.  
We established as inclusion criteria radiographs from patients who had at least 
one of the premolars on both sides (right and left) and that these teeth were healthy 
and without restorations. As exclusion criteria, we considered: patients with absence 
of lower premolars on both sides or with high degree of dental destruction, prosthetic 
restorations, dental implants, fixed prosthetics, periodontal disease with severe bone 
loss, bone resorption, furcation or endodontic lesions, orthodontic appliances, or 
others that could lead to the impossibility of applying the methodology, following the 
recommendations made by Matsikids [7] (Table 1). 
Table 1 – Exclusion criteria according to Matsikids [7]. 
 CL F C P RF IF R IM AE 
AT   X    X X  
SE X X X X X  X  X 
PE   X    X X  
CE    X X X   X 
CL: carious lesion; F: filling, partial crown or inlay; C: crowned tooth or bridge abutment; P: post and core restoration; RF: root filling; 
IF: infected tooth; R: retained root; IM: impacted tooth; AE: apicoectomy; AT: attrition; SE: secondary dentin formation; PE: 
periodontal recession; CE: cementum apposition. 
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The evaluation of the panoramic radiographs was performed randomly and by 
an examiner with no knowledge of the sex and birth dates of the individuals or date of 
performance of the radiographic examination. Each radiograph received an 
identification number. The identification number of the exam, birth date, sex of the 
individual, and date of performance of the radiographic examination were recorded 
following the standards set in the studies by Olze et al [5] and Timme et al [6]. The 
dental involutions were classified according to the proposition by Olze et al. [5] and 
the dental elements received the following classifications (Chart 1): 
 
Chart 1:  Classifications Stages according to propositions by Olze et al. (2012) 





















1 pulp top in the 
level of the 
crown’s equator 
periodontal recession 
in the cervical root 
third 
Initial attrition with loss 
of the cusps tips; 
Initial apposition of 
apical cementum 




in the cervical root 
third 





beyond the apex 




in the apical root third 
Attrition reaching the 
dentin with opening of 
the pulp cavity 
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Chart 2 (below) presents the formulas used, according to the analyzed tooth 
and the sex of the individual. 
 
Chart 2. Formulas to be used for the male and female sexes. 
 FEMALE SEX  
Method/tooth Proposed formula Error 
Olze et al. [5]   
34 Age =18.21 + 3.161 x CE + 2.4 x SE + 4.448 x PE + 4.05 x AT 5.7 
35 Age =17.61 + 2.596 x CE + 3.065 x SE + 5.031 x PE + 2.687x AT 5.5 
44 Age =19.11 + 2.596 x CE + 2.667 x SE + 4.3 x PE + 3.3 x AT 5.7 
45 Age =17.64 + 3.336 x CE + 3.161 x SE + 4.722 x PE + 2.943 x AT 5.4 
Timme et al. [6]   
34 Age =14.583 + 8.270*CE + 5.000*SE + 5.838*AT + 5.379*PE 8.17 
35 Age =13.069 + 7.487*AT + 7.350*CE + 4.662*SE + 4.386*PE 7.26 
44 Age =14.579 + 7.378*CE + 6.236*PE + 6.240*AT + 4.691*SE 8.18 
45 Age =13.256 + 8.695*AT + 5.928*CE + 5.614*PE + 3.995*SE 7.67 
 MALE SEX  
Method/tooth Proposed formula Error 
Olze et al. [5]   
34 Age =18.43 + 1.131 x CE + 4.19 x SE + 5.202 x PE + 2.881 x AT 5.4 
35 Age =18 + 1.905 x CE + 3.662 x SE + 5.011 x PE + 3.003 x AT 5.4 
44 Age =18.69 + 1.292 x CE + 3.813 x SE + 5.533 x PE + 3.14 x AT 5.5 
45 Age =18.28 + 2.018 x CE + 3.185 x SE + 5.433 x PE + 2.879 x AT 5.3 
Timme et al. [6]   
34 Age =13.815 + 7.445*SE + 7.501*CE + 4.935*AT + 2.998*PE 7.11 
35 Age =8.250 + 8.165*SE + 6.543*CE + 5.255*AT + 3.725*PE 6.75 
44 Age =13.455 + 6.845*SE + 7.343*CE + 5.027*AT + 4.009*PE 7.04 
45 Age =9.754 + 7.127*CE + 7.086*SE + 5.132*AT + 4.227*PE 6.99 
 




 The data obtained from the analyses carried out in panoramic radiographs 
were inserted in the formulas proposed by Olze et al. [5] (Analysis 1) and by Timme 
et al. [6] (Analysis 2), in accordance with the parameters for the index teeth (34, 35, 
44, and 45); for ages from 15 to 40 years (Olze et al. [5] – analysis 1) and separately 
for ages from 15 to 70 years (Timme et al. [6] – analysis 2).  After obtaining the 
estimated ages for each tooth, we compared these ages and the means of those 
ages calculated by the two different methods, to ages 15-40 years and 15-70 years, 
with the chronological age of the individual by means of linear regression analysis, 
adopting a 5% significance level. The statistical analyses were performed with the aid 
of Software R (Bell Laboratories, version 3.4.2). 
 
RESULTS 
 In total, 503 radiographs were evaluated. In general, individuals aged between 
19.58 years and 70.00 years participated in the study. The average age was 38.92 
years (+12.59), with median of 36.91 years (p25 = 28.08; p75 = 48.25) and mode of 
23.67 years (n = 6; 1.2%). Separating by age groups, we can observe the following 
distribution (Chart 3). 
  
Chart 3 – Means and Standard Deviation according to age groups 
Sex Male Female 








N 135 231 145 272 
Actual age mean 29.04 37.81 29.97 39.86 
Age mean estimated by the 
method by Olze et al. [5] 
28.97 30.85 27.85 29.14 
Mean age error estimated by the 
method by Olze et al. [5] 
00.6 6.96 2.12 10.71 
Age standard deviation estimated 
by the method by Olze et al. [5] 
2.86 4.00 2.70 3.21 
20 
 
Age mean estimated by the 
method by Timme et al. [6] 
32.54 28.68 33.09 28.81 
Mean age error estimated by the 
method by Timme et al. [6] 
-3.05 9.12 -3.12 11.05 
Age standard deviation estimated 
by the method by Timme et al. [6] 
5.32 4.45 5.16 3.05 
 
 
 The ages estimated by the proposed methods were evaluated by means of 
simple linear regression and the correlation coefficients were generated when this 
correlation existed. The determination coefficients and the correction factors for the 
Brazilian population (equations for age estimation) were also obtained.  The results 
obtained in linear regression analysis for the methods by Olze et al. [5] and Timme et 
al. [6] are presented in Tables 2, 3, respectively. 
          We analyzed 472 cases to estimate by tooth 34, 409 cases by tooth 35, 429 
cases by tooth 44, and 380 cases to estimate age by tooth 45. Then, we carried out 
the analysis only for cases with complete chronological age between 15.00 and 
39.99 years: 277 cases to estimate by tooth 34, 274 cases by tooth 35, 256 cases by 
tooth 44, and 248 cases to estimate by tooth 45. 
          Despite the analyses not meeting the necessary assumptions of normality, 
homoscedasticity, independence of errors, and linearity, we verified that, for both 
methods, the determination coefficients were less than 3% in the range of 15-40 
years and less than 17,8% in the range of 15-70 years, when the specific formulas 
for each tooth are employed. When using the mean age estimated by the index teeth, 
the determination coefficient reaches the values of 1.5% and 2.8%, in the range of 
15-40 years, and 22.7% and 22.8%, in the range of 15-70 years, respectively, for 








Table 2. Results for age estimation from the formulas proposed by Olze et al. [5], 

















34 0.087 0.077 - - - 
35 0.122 0.023 1.5% 5.62 Age =23.77+(0.19*ID_35)+5.62 
44 0.0940 0.068 - - - 
45 0.069 0.141 - - - 




34 0.416 0.000 17.3% 10.94 Age =3.17+(1.17*ID_34)+10.94 
35 0.348 0.000 12.1% 9.20 Age =8.23+(0.87*ID_35)+9.20 
44 0.406 0.000 16.5% 10.92 Age =2.98+(1.17*ID_44)+10.92 
45 0.355 0.000 12.6% 9.16 Age =9.06+(0.88*ID_45)+9.16 
Mean 0.477 0.000 22.7% 11.08 
Age =-
9.76+(1.62*Mean_ID)+11.08 
Number of cases assessed: (15-40 years): tooth 34 (272); tooth 35 (269); tooth 44 (251); tooth 45 (243); mean 
(280); (15-70 years): tooth 34 (464); tooth 35 (376); tooth 44 (413); tooth 45 (345); mean (503).  Additional 
information: Estimates (15-70): ID_35, ID_45, and Mean_ID = do no meet the assumptions of normality, 




Table 3. Results for age estimation from the formulas proposed by Timme et al. [6], 












Equation for estimation in the 
Brazilian sample 
15-40 
34 0.117 0.027 1.4% 5.61 Age =24.58+(0.17*ID_34)+5.61 
35 0.165 0.003 2.7% 5.58 Age =22.66+(0.24*ID_35)+5.58 
44 0.121 0.028 1.5% 5.58 Age =24.87+(0.17*ID_44)+5.58 
45 0.089 0.083 - - - 




34 0.351 0.000 12.3% 11.27 Age =16.88+(0.64*ID_34)+11.27 
35 0.296 0.000 8.8% 9.37 Age =18.29+(0.49*ID_35)+9.37 
44 0.422 0.000 17.8% 10.83 Age =12.40+(0.78*ID_44)+10.83 
45 0.325 0.000 10.5% 9.27 Age =18.21+(0.52*ID_45)+9.27 
Mean 0.477 0.000 22.8% 11.08 
Age 
=1.23+(1.14*Mean_ID)+11.08 
Number of cases assessed: (15-40 years): tooth 34 (272); tooth 35 (269); tooth 44 (251); tooth 45 (243); mean 
(280); (15-70 years): tooth 34 (464); tooth 35 (376); tooth 44 (413); tooth 45 (345); mean (503).  Additional 
information: Estimates (15-40 and 15-70): ID_34, ID_35, ID_44, ID_45, and Mean_ID = do no meet the 







 Age estimation in alive individuals has been widely studied in forensics for the 
most diverse purposes, such as in cases of absence of documentation for proof of 
age for adoption; criminal majority; various benefits; cases of illegal immigration; 
sports competitions, etc. [5, 6, 8]. 
 The teeth undergo degenerative changes immediately after eruption and 
remain, throughout life, being influenced by environmental factors, such as eating 
and deleterious habits. They can also suffer these changes purely due to age and 
regardless of any external influences [5]. 
 According to Gustafson [3], degenerative changes such as secondary dentin 
formation, periodontal recession, friction, apical translucency, cementum apposition, 
and external root resorption represent typical age-related phenomena [5, 6, 9]. 
 Matsikidis [7] was able to prove that these regressive dental changes carried 
out by Gustafson [3] in extracted teeth could also be used and evaluated using dental 
radiographs. 
 Based on these studies, Olze et al. [5] proposed modifications to the method 
by Gustafson [3], through analysis of panoramic radiographs, evaluating the lower 
premolars from either side, as they predominantly have a single root, have a great 
pulp area, do not show overlap of the spine in the examination and also because 
studies show that these teeth have a better relationship with real age when 
compared to other dental groups [6, 10]. The authors correlated the individual 
characteristics and chronological age by means of a multiple regression analysis in 
stages and have recommended their method for age estimation with the exception 
that it can have its applicability limited by the quality of the radiographic images.  
 In 2017, Timme et al. [6] conducted a study with a wider age group of the 
German population, from 15 to 70 years, with the goal of validating the method by 
Olze et al. [5] and compare results with those from the previous study, in addition to 
present new formulas for the mentioned age group. The authors found a greater 
precision in the age group of 15 to 40 (R =-0.49-0.51) and the values of the standard 
error of the estimated age found were higher (R = 0.73-0.75; 6.8 to 8.2 years), 
leading to the conclusion that the method is applicable and reliable until 40 years of 
age and that in older age groups it becomes inaccurate, with high values for the 
standard error of the estimation. The authors suggest that the limitation of the 
method in this age group occurred due to the number of radiographs suitable for 
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evaluation and that degenerative dental characteristics that can be caused by 
physiological changes, pathological processes, and other habits should also be taken 
into consideration. They also suggest further studies to outline with greater precision 
the dividing line between age-related changes and pathological processes. The 
results of the present study corroborates such findings, since the formulas studied 
were more assertive in the age group of 15 to 40 and were similar, with a low hit rate, 
in the age group from 41 to 70, which can also be attributed to the limitation of the 
number of radiographic examinations of the sample, in addition to the subjectivity of 
the method, which is carried out through observation of the radiographic examination 
and marking of a score.  
 Timme et al [6] also reinforce that the second premolars showed slightly lower 
values concerning the standard error of the estimate when compared to the first 
premolars. They explain that this can be related to the fact that the second premolars 
participate in the occlusion with five contact points, while the first premolar participate 
with only two points of contact, which can accelerate degenerative changes. This is 
consistent with the observed in this study, in which a better correlation of age can be 
seen in the tooth 34, followed by tooth 44.  
 Lavez et al. [9] tested the method by Olze et al. [5] in a Brazilian sample 
composed of 306 panoramic radiographs, which included exams from individuals 
who had the 4 lower premolars intact, ranging in age from 20 to 70 years, using the 
same inclusion and exclusion criteria proposed by Matsikidis [7] for sample selection. 
For both sexes, the correlation between actual and estimated age in the range of 15-
40 obtained by this method was considered to be strongly positive (R = 0.8-1, p = 
0.001) and null (R = 70, p = 0.351) in the age group from 42 to 70 years. Regarding 
the statistical analysis, the average for both sexes had no direct correlation between 
the mean ages and the actual age. The author came to the conclusion that the 
method is effective until 41 years of age for both sexes, however when the median is 
carried out, it shows no correlation with the actual age. Over 42 years of age, there 
was no correlation between the ranges and actual age, with the pairing number for 
both sexes being smaller, thus demonstrating the inaccuracy of the method for this 
age group.  
 In the age group from 15 to 40 years, the result of this study showed a weak 
correlation, thus being different from the exposed by Olze et al. [5] and Lavez et al. 
[9]. The method by Timme et al. [6] was more assertive for the age group of 20 to 40 
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years. This fact can be explained because, in the papers cited, the proposed to 
perform the technique was the evaluation of the 4 lower premolars teeth, while this 
study included radiographic examinations which presented only one healthy 
premolars in the sample and carried out the analysis, which may have influenced this 
low correlation.  
 It can be observed that the applicability of the method by Timme et al. [6] is 
better, considering that was a broader correlation between the estimated age of the 
tooth and chronological age. For the age group of 15 to 40 years, the method by 
Timme et al. [6] proved to be more assertive than the method by Olze et al. [5]. To 
the age group of 15 to 70 years, the methods were similar regarding age estimation. 
 Azevedo et al. [8] conducted a study in adult individuals through periapical 
radiographs in the Brazilian population to estimate the age, in which   reported that it 
was difficult to achieve the desired images sample size for the study because the 
radiographs did not show the 4 healthy canines, especially in patients aged 60 years 
or more. According to Azevedo et al. [8], the last National Survey of Dental Health, 
performed in 2013, 68.8% of Brazilian adults needed some kind of dental prosthesis, 
and in ages between 65 and 74 years, there was an average of 27.5% of teeth with 
caries experience, furtherly contributing to tooth loss in this age group. In this study, 
the same difficulty was experienced for obtaining the sample size, in which 
individuals over 42 years already presented some pathology or dental treatment in 
their lower premolars or even their absence. This can be explained by the fact that 
the Brazilian population have cultural, dietary, and hygiene habits different from the 
population studied by Olze et al. [5] and Timme et al. [6]. It should also be stressed 
that the presence of pathology, absence of teeth, or dental treatment were 




 It was concluded that the method is limited for the studied population, the 
formulas of Timme et al. being more assertive for the range of 15 to 40 years. In the 
age range of 15 to 70, both formulas have similar results, with low correlation 







1. Harvey W (1976) Dental Identification and forensic odontology. Henry Kimpton 
Publisher, London 
2. Vanrell JP (2009) Odontologia Legal e Antropologia Forense. Guanabara Koogan, 
Rio de Janeiro 
3. Gustafson G (1950) Age determination on teeth. J Am Dent Assoc 41:45-54 
4. Silva M (1997) Compêndio de Odontologia Legal. Medsi, Rio de Janeiro 
5. Olze A, Hertel J, Schulz R, Wierer T, Schmeling A (2012) Radiographic evaluation 
of Gustafson’s criteria for the purpose of forensic age diagnostics. Int J Legal 
Med 126:615-621. https://doi.org/10.1007/s00414-012-0701-y 
6. Timme M, Timme WH, Olze A, Ottow C, Ribbecke S, Pfeiffer, Dettmeyer R, 
Schmeling A (2017) Dental age estimation in the living after completion of third 
molar minieralization: new data for Gustafson´s criteria. Int J Legal Med 131:569-
577. https://doi.org/10.1007/s00414-016-1492-3 
7. Matsikidis G (1981) Altersbestimmung aus Zahnfilmen. Med Diss, Heidelberg 
8. Azevedo ACS, Alves NZ, Crosato EM, Rocha M, Cameriere R, Biazevic MGH 
(2015) Dental age estimation in a Brazilian adult population using Cameriere´s 
method. Braz Oral Res 29:1-9. https://doi.org/10.1590/1807-3107BOR-
2015.vol29.0016 
9. Lavez GP, Terada ASSD, Dezem TU, Galo R, Silva RHA (2017) Age estimation 
using Olze´s method in an adult Brazilian population. J Forensic Leg Med 
52:241-244. https://doi.org/10.1016/j.jflm.2017.10.003 
10. Cameriere R, Cunha E, Wasterlain SN, De Luca S, Sassaroli E, Pagliara F, 
Nuzzolese E, Cingolani M, Ferrante L. Age estimation by pulp/tooth ratio in 
lateral and central incisors by peri-apical X-ray. 2013. J Forensic Leg Med 










Compliance with Ethical Standards 
 
Disclosure of potential conflicts of interest 
The authors have no conflicts of interest. 
 
Statement of human rights 
Ethical approval:  
This study was submitted and approved under #54456416.3.0000.5418 by Research 
Ethics Committee of the School of Dentistry of Piracicaba. 
 
Statement on the welfare of animals 
Ethical approval:  
























3  CONCLUSÃO  
 Podemos concluir que os métodos de estimativa de Olze et al (2012) e Timme 
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